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GROUPED WITHIN REGIONS/SIZE CLASSES

RANALLY METRO AREAS
RanIlIy Metro Areas IRMAs) rernMl'lt Aand McNally's definitiOn of the
devetoP8d areas arouno eac:n imoortant City. FlMAI incsude one or nlore
centnII CIties. satellite communities. and 1Uburbs. but ere not restrieted to
following county bOundanes as are MSAs. For this reason. RMAI provide
a better oortrayai of the extent of urban ancl sutuband8V~tI'Ian
do MSA8. While tne MSA IS useful tor making gel"l8l'8l oompmilons
between maior urban centers or for summariZing the importanee of a
grven area tor ousmess purposes. me RMA off.. a more precise look at
areas of concentrated population.

There are twO basic criteria wmch determtne inclusion within an AMA. In
getWli. an ar.. must have 1) at leaSt 70 peoQle per square mite and 2) at
le_ 20% of the labor torce mU8t commute to the oerrtrat urban area of
the RMA. These reQUir8mel1w provide general gUidilinel for drawing
COil_tent boundarie8 for RMAs across the na1ic:ln.

A oomparison of the MSA and the AMA for a single city ct.-ty
demonstrates the difference Qetween me two method, of deftnitiOn and
theirsu~t uses. For exarn«*. the Metropolitan Statlstlclll Ar.. of
ChlrteBton. SO inClUdeS the entlrl c:cu1tiII of Berk8I8y, ChIrIIlIlOn. and
Dotc:hMW. Relatively large in size. the MSA c:ovn II totIf of 2,621
SQ&8'8 miI88. 81% 01 its popUlalion.~. is ooncnratu' In a 478-.
squ.re-mile area. The correspondIng RMA for Charleston. SO
e.~ only thl 518 square miIeI of denIIIt poplietion. While tn.
MSA exaggerates the actual extent of Charleston's concentrated
mancetIItM area, the RMA dem. with more accuracy the ...... of
CI'IIriIIeon's developmlnt and ecorlOl'llC inffuencl.

RMAI nave been ~fined tor aIJ .,.. with a population of at INIt
50.000. S8lecWd .,... of less UWI 50.000 are also defined II RMAs
'*=II. ;hey either nave popuIIdiOnI cIoIe to 50.000. indude a C8I1II'8t
city ct ., 0ftiCiaJ MSA. or are of specialligidflCance to the state. Thn ...
now 462 RMAs.
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1'JIe. naiaDls urban area c:OIlIiDued to act u papal..~

dariDl the 19805, increasinl by 20 million people or 12 ,.....

ICCOftiiag to tabUlations from the' 1990 ceaaus reIeued today by die

Comnaerce Department's CeDns Bureau.

By 1990, 75.2 percent of the popuIadon lived in urbIa .... up

flam 73.7 in 1980, while the proportion of the popnlMim UYia. ill

nn1 areas feD from 26.3 percent to 24.8 pen:eat.

Numerically from 1980 to l~, urban dwellen iDcreued fmaa

167.1 million to 187.1 million. III couaparisoa., the rural papa....

rose by oaly 3.6 percent, or an addidolUll 2.2 miDiOll pellGU, flam

'9.5 miOion to 61.7 million.

Darinl the decade of the 19701, the arbaa Plopanioa iMreued

by' only a teD1h of 1 percent-from 73.6 pcRODt in .19.10 to

73.7 percent in 1980~-the smallest gaiD in the Dadoa'. bi.-y. 11Ia

(more)
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BERNARD B. BOSSARD

EDUCATION: Virpia Military Institute, aSEE

EMPLOYMENT BACKGROUND:

1990-Pmut

Partner, CcllularVilio~ Inc.

1977·1990

President, IlirtC
Dllipecl packet .witch and microwave communications network under two contrle:tl
totalinl over $4,000,000.

Senior Vice Preeidtnl and Group PubIIhw, HorimnH~ Inc.
a.pemaible for the pubHcation ofMicrowlMl Journal. The Joumal ofBlectrcmio
DeftftIe, and Telecommunication. mapzifteI. Th..pubHeationl had I ciraJlation of
200,000 pm).

1973-19"

Manaler. MlA-COM (KMC DiviJion)
Focus on dewIop.... in teIIII'Ch, d"""'" and application ofnew products.
Upon leavilll MIA.cOM a non.colnlMtitiYe qreement prevented employment in
microwave induttry for a period oftime.

1970-1973

General~, KMC Semiconductor Corp.
KMe wu tbe first ccml1*'Y to mIl\U&cture transistor (above 1GHz). In addition to
transilton, KMe produced tunnel diodea, back diad.., varacton" .olid state III11'liften
and small sulJ..tyltems. The company wu purdlued in 1973 by MIA..COM (MicroWivl
Auociata) and i. now pan oftheir temiconduc:tor operation.
Developed hiah dynamic range interference reduction circuits and target identification
techniquu for U.S. government.
Co-developed key Patriot Missile interference nduction device.

.
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Bernard Bo...rd

EMPLOYMENT BACKGROUND continaed:

1961-1970

President. National Electronic Laboratoria
Founder ofelectronic company en.... in ....1UCh l1li dewlopment oflOlid state devices
The company merpd with KMC Semi-eonductor Corporation in 1970..

Consultant for Bngleman Microwave Ind KMC Semiconductor Corp.

1959-19'.

Group L...., RCA CommunieationJ
Responsible fbr a poop oferIIin" ...... in ..-arch and development COfttI'ICtI
in microwne communications. varioualOlid state devices. .)'Item enain-mlt Ii..... in
noise, 1.-, super conduetofl and int..&rence reduction deYicee.

1951-1959

EnFeer, United Statet Army Rill..~.

D~ low ....Plf'lll*l'ic unpHften, lllti-Jumnina techniques. miIUmecer wave
radar and tarpt ideadtleation radar.

TECHNICAL BACKGROUND:

1. Technicall.eldtr ofae-rch and~:
a) Intll"fireacl reduction technololY
b) And.J..... concepti
e) Super conductora
d) Parametric amplifi..
e) mp1M11 converton
f) Hlp "Q" mtm
g) Linear receivers
It) Major communications system desipl
i) Solid ... dmca
j) Solid It&t. multipliers and oscillators
k) sub sylttml for governmental applications
1) Laar modulation television

2. Low noi.. amplifier advisor to DynIOIr, Relay Satellite. and Lunar EXCUI'Iioll Raet.r
Module
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Bemarci BOII.rd

TECHNICAL BACKGROUND continued:

3. Consultant to U.S. Government on Radar Tarpt Identification Techniquel

4. Developed the first lNblilhtcl parametric ampIifi.. withvol. pin baaclwidth
product. u larp u 1300 at S-band and tuMble parametric amplitlen with noise
figures of 1.0 dB

S. Developed first published high level parametric upconverter theory and device

6. Co-developed filter COnceptI which resuJt in unloaded "Q" at 100,000 at room tempi

7. Co.odeveloped intsferenC8 reduction techniques which improve receiwr
intnloclulation distortion perfonnaDce by 50 dB.

8. Developed IiDeIr voItap tuDina. broadblnd hip power and hip eft1dency varaetor
multipU... for UM throuahout the microwave retion

9. Developed 130 dB dynamic rqe (·3 dB compression and 1MHz budwidth)
fi'equ1ftC)' converter1

10. Developed supen:onduetins "X" band illtel' and amplifiers

11. Deaiped celhslarTelevilion system for commercial u..

12. Co-developed critical Patriot Millil, modul, (thouandl uled per'receiver)

13. Expert wm.s on radar in court for the ItICeI oCNew 1ersey and Ma......

14. Co....pod TllC·97

15. Proanzn 1__ for numerou.llCA internal r_oil and development projlCti and
sowmment teIWCh contractl

1



PIC'·
Semard BOilard

AWARDS:

Nominated by RCA for Outstanding You", Bnaineer in America given by Eta Kappa Nu.
National Engineerinl Honorary Society, 1966

U.S. Government Sustained Superior Performance Award. 19S9

Team Engineering Award, RCA

Zero Defects Award, RCA

OTHER:

Chairman, Monolithic Circuits 5ellionl, MITt Symposium. 1988

Lecturer. Satellite Communications, Northeutem University, 1986

Guest Lecturer on supen:ondueton, National Science Foundation, Univerlity
ofColorado. 1965

0ueIt Lecturer on noise anel intermoclulation distortion, Univnty ofPenuyivania,
1964-65

Guest Lecturer on low noile technique at Stanford University, Oecqia Inatitute of
TechnololY and Pratt Institute ofTecimology

Who's WhO in the But

Member, Board ofDlrecton ofseveral communications and microwave c:ompania

GUilt LectuJw. Communications Systems

PATENTS ISSUED:

Superregenerative Reactance Amplifted Number 3,045,115 United States

Variable Frequency Oscillator Number 3,102,978 United States

Low Power Multi-Function Cellular Television System Number 4,747,160 United Stata
and Foreign



Pap 5
Bernard Bonani

PUBUCAnONS AND PRESENTATIONS:

1. Dotard, B. "Superr...neruive Ractanee Amplifier", Proc. IRE
Volume 47, PP 1269-t2711uly 1959

2. BOlurd, Prolt, Flshbein, "X-Brand Superrepnerltive Paramp", Pro.IRE, luly 1960

3. Pettai. Bouard. Weilb~ "Sinale Dlode Parametric Upconvenor with Larp Gel in
Bandwidth Product". Proc. IRS, Volume 48, luly 1960

4. Bouanl, Pettli, "Bmad Parametric Amplifl.. by Simple Experimental Techniqu_",
Proc. IRE. Volume 50, March 1961

5. Perlman.B~ :Bftlcient High Level Pnmetric Frequency Convenon", Proc.
IBEB. Volume 51, February 1963

6. BOllII'd, PettIi, IIBroadband Parametric Ampliften", PGM'I1' Symposium, Bolder,
Colorado, 1962

7. Bo...-d, Pettai. "Parametric Amplifiers", AlEE Convention (IlrYited Paper) 1962

8.B~ Kurzrok.."Commentl on Broadband Panmetric AmpUS...", Proc. lRE,
Volume SO, October 1962

9. BOIArd, "Low Noise Microwave Amplift....lI
, RCA Engineer, 1963

10. Bossard, Perlmtn, "Tunable Solid State Microwave Power Source", SWITEOO,
1963

11. Perlman.B~ "BfBcient Hip Lewl Parametric Frequency CorMlrt..". Part IU
IEEE National Convention AIcord, 1963

12. BOI_ Mehlman, NIWtcm, "One Watt Tunable Solid State Power Source for the
4,4 to '.0 GHzCommuDicatioftS Band", Eut Coat Navigational Electronics
Conferenc:e, 1963

13. Pan, Boaard. Bu1'IlI. Chan., IISyateml Concepts ofMicrowave Communications",
NER.BM (Invited Paper) 1964
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Bemard Bossard

PUBLICATIONS AND PRESENTATIONS continued:

14. Bollii'd. Torrio... YUIft, "Theory and Iau,.OYIIMnt ofInwmodulation DiltOrtion
in Mix",", Tri Service Electromapedc Compatibility ConfetlllCet 1964

15. P.~ Bosurd, Yuan. Becker, Torrione, "RAceiYel" Diltortions and R.ecluetiOftl",
Unlvenity ofPennlyIvania, Summ« Lecture Series, 1965

16. Pan, BOllII'd, Yuan. Beck.., Tomo.. "SyttemI Concepti ofRadio Interference",
Uniwnity ofPennsylvania. Summer Lecture Series, 1964

17. BOIIInl. "Communieatioal AppHcationI ofCryoaenic Ttclmiquea", National S...
POUIICiadon, Umv.1ity ofColorado, SUIftll*' Lecture S.., 1965

18. Perlow,~ "Hlp IIQ" Pilter Uslng Feed Porward Tectmiqu.", SWlBBCO,
. DaUu, Texu, 1966 .

19. Perlow, BolAI'd, "I!fPective Receiver Dynamic 1laap Bnhaacementll, Frequency
1966

20. Perlow, Torrione, Boaani, "Balloon Communication System", RCAEnPt-, 19G6

21. Boaard, ItEflflllGtive Receiver Dynamic...BIIhInc:ement", Prequency,. 1966

22. BoIAtCl, "SIn._ Frequency Radar Concept", Pratt (Invited Lec:ture S..) 1965

23. auat ofHonor, Pratt Uniwnity BTAKappa Nu and TIU Beta Pi, Graduation 1965

24. Bollii'd, Marbrd, Lmne, "Co-Cl1lnMllntermodulation and Croll Modulation
Reduction Circuit", Proc. IBEB, December 1967

2'. Bollii'd, Communication Systems., Nortt-ltem Univaity, Lecture Seri.. 1916

26. Bonard, "Microwave Solid Stlte Devices", BoltOn Chapter, PGMTT, Invited
Speaker, April, 1970

27. Perlow, BOlsard, " Microwave TraIJliator Specifications", Microwaves, July, 1970
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PUBLICATOmS AND PRESENTATIONS coftdn••d:

28. Bo.ard, "Emqina Technologia·' Tela-Stratllin. Guilt Speaker, Wuhinaton, DC
December 1991

29. Bolllfd, Em..pna Technology, SCTE, New Orleans, LA, Guest Speaker, Jan. 7, 1993

30. Bosurd, Mercer Coil.... Guilt SpaIc_, Mlrch 29, 1993

3t. Boaard. VirFnia Military Institute, Guat Speaker, April 16, 1993

3%. Bollii'd, Optical Fiber Conferellce, Phoenix, AZ, au. Speak_. Marcb 11. 1993

33. Doaard, SItllHte and Ternttrial Communicadoas, SocietyofSatellite Pro.......i,
New York, NY, 0UIIt Speak_, March 31. 1993 .

34. Bouard. Wfrel..Communications, a.- Speaker, Wah",... DC April 1,1993

35. Bouard, FonlIwn Univenity MecUa Club. Guest Speaker, April, 1993

36. Bollii'd, Milimeter Wave COmtmmieationl, Canadian Televison AIIoc•• Toronto. Canada
May 12, 1993

37. BOIIIfd. ConferlllOl on Ve1ricm1lr TeobnololY. Oueat Speaker, May 18, 1993

38.~ Cable Tetovition Lab. Brickenridp. Colorado, Guat Spelkor.
July 27, 1993

39. Bollii'd, Wind. Local Loop COnIe'C Conference, London, Enaland, Guilt Speaker,
October 1993
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Roger L. Freeman

P.O. Box 259
Sudbury, MA 01776

Tel: 508-443-6949

- fiber optics
- troposcatter
- VHF I UHF mobile

•

QIJICTryE: Technically challenging short and medium-term positions
as an independent telecommunication consultant.

EXPERIEBCZ StJtIARy

Over 25 years experience in complex telecommunication system design
and operation. Engineered and managed:

• digital telephone networks - datal integrated networks
• digital switching and transmission - routing and signaling
• telecommunications planning - outsidel inside plant
• transmission techniques include:

- LOS microwave - satellite systems
- wire-pair - coaxial cable
- HF - meteor burst

International experience:
• Europe and Hispanic America
• International agencies such as CCITT ICCIRI ITU
• InterAmerican Development Bank - PTTs

Secret clearance, previously top secret.

SPICI1XC ucmaomm
1/92 to Present: Independent consultant in telecommunications.
Various clients. Specializing in telecommunication systems
(transmission and switching) and data networks; survivability issues;
new business development.

7/78 to 12/91: Raytheon Company, Communication Systems
Directorate, Marlborough, MA.

Principal Engineer, Advanced System Planning. Responsible for new
business development for advanced military communication systems.

• Adapted advanced commercial telecommunication practice to the
military environment.

• Prepared corporate position papers on technical issues such
as:

- commercial satellite communications for military
application

- BISDN/ATM in the tactical environment
- OC-1 and OC-3 over millimeter wave radio
- MBC system experiments for the U.S. Army

Advised other Raytheon divisions/directorates on commercial
telecommunication practice such as Nexrad and Ramp.

4/70 to 7/78: ITT Laboratories, Spain (Madrid)
Staff consultant, telecommunication planning. Advised on transmission
and signaling planning.

• Prepared/published ITT's "Telecommunication Planning Guides."



• Managed planning projects in Hispanic America and Europe.
• Managed ITT Marine (technical) for three years - saw 50%

increase in GOR

PRIOR EXPEaIgcE

Page Communications Engineers, washington, D.C. Staff engineer for
Hispanic American programs.

International Telecommunication Union (Geneva) Regional Planning
Expert for northern South America based in Quito, Ecuador.

ITT Communication Systems - member of technical staff, military
communication system design.

EDUCATION: Bachelors and Masters degrees, New York University.

OTRla MCICGJlQJDIP IliI'QIPATION
Memberships:

• Senior member, IEEE and candidate for fellow.

Special activities:
• Guest editor, IEEE Communications magazine, special issue on

Desert Storm communications (Jan. '92).
• Session organizer/chairman, MILCOM '89 and '90.

Languages:
• Fluent in Spanish, particularly technical Spanish.

Publications:
• Authored and published over 15 articles in international

technical journals dealing with various disciplines of
telecommunications.

• Authored and pUblished four related textbooks:
"Reference Manual for Telecommunication Engineering, "
Wiley NY 1985
"Radio System Design for Telecommunications," Wiley NY
1987
"Telecommunication System Engineering," 2nd edition,
Wiley NY 1989
"Telecommunication Transmission Handbook," 3rd
edition, Wiley NY 1991.

Prepared seminars and taught:
• "Telecommunication Transmission Systems," taught in

Spanish, Quito Polytechnic University 1967-1969.
• "Radio System Design," "Telecommunication System

Engineering" and "Telecommunication Transmission
Techniques" at the University of Wisconsin - Madison.

Teacher-of-the-year, Northeastern University, 1987.


